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(54) PLL CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a PLL circuit, the lockup time of which 
can considerably be reduced. 

SOLUTION: A switch circuit 3 selectively switches one of oscillating outputs of 
ref r nee frequency oscillators 1, 2 whose oscillating frequencies differ from 

ach ther in the PLL circuit on the basis of a frequency shift signal to provide 
an output of a reference oscillating frequency, a level adjustment device 9 
aajusts a level of the frequency shift signal and FM modulation is applied to an 
oscillated output of a voltage controlled oscillator 8 on the basis of the output 

f th level adjustment device 9. Thus, fluctuations in the oscillated frequency 
of the voltage controlled oscillator 8 due to fluctuations in an output voltage of 
a loop filter 7 on the basis of the switching of the oscillation output of the 
r fer nee frequency oscillator 1 and the oscillation output of the reference 
frequ ncy oscillator 2 are cancelled by FM modulation on the basis of the 
fr qu ncy shift signal to considerably reduce the lockup time. 
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£& 

[«Mt*4]flt IBtEtfJPLLlHlS&KfclNT, »2©»Hi««»**S1^PUJatt±UiCi:*»«i+* 
PLL0S&. 

i;m2OS^; , K«IS^JgSI0)ttl^|C'H:t>orfflt^*C ( t:i&!f#at-r'5PLLI5]SS 0 

[»*«6]j»3R*iia*©pixiaB&izfci*r,*ifc^^ 

»©ttJ*l=tt:boT*1fcJ:tf*2©y*U*h7 I 5?*JI/jg»^ 
LESS., 

EBI*3S7]BI*fl!iE*(OPLL@H»=tet^r. *2«>«*ja*»*S»l::tt5bo-C *i ©**«*»*«» 
<D^^a^^^^Sl^iix^20Slp^aiS^}il|0ffi*l=rt^r^ll<Dffi*$fflL^Ci 
£ft«£-r<SPLL|3|g&o 

r»#S8]ii*JSiietg©PLL0i8icfct^ 

[W#a9]»*ai «©pLLH*Kfet*r, »2©as*Hift*36i8#Kftt3o-c»i ©&*m»mm© 
MMft^flM-saM&ra.. «2©*2n/Ba»*«»©iij*i=tt*3ora««©a**fflt^cfc* 

W«t#-*PLL0», 
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gHBWKW. _____ 

[0001] 
[0002] 

MzM&mtomT-zizMrs^xtomu »*Jia»»ffl»4(=j:or»js**ifc»Jsa«»B«»i <d»jb 

[0003]fcfc\ £*Ja&ft#M4f*4H&LTt<):l\, *fc. l^$»^f4, #n*5ft£tf{ftf|fttt»6 

*<j(i«ia»ft**i.fcPLLiaart.*«. 

«jga»#puJttm=Jwr5i*&3^Ti**fcab«i*aa»©*M^ 

*©#«i»ii*rHa»<«nF* JWcH*Ha*i*E-r)a>nicj;-3"c*s**ia. at. &mstm»o>5t*tiiti 

[ooo5]±Eufcpuja»i=fci^r, PLL@»<Dtt»aa***jE-r*»^[*» ttsasKtta-rstfa^-' 
***Hf *ci:iCctorpLLEi»a>ia*fla»©*jiffort^«. mi4, pmaHM>tHaa*»*H»»fi 

[0006]COJ:3£«*fl!>PUjg»<DSf:-C. *a$PV$7stf**tf**fti:l/a*. (a)PLLBBfl)PV^««l 

Hi;pv*«aT?BM©«»aa»*»«**<«KLT«EiiiO«i««»©^ 

[0007]±I3JJi^T*t» *»=«y»jt»M<0#*¥<'*-*©T»**l«. PLL0l6*2*«IIStLr«iy»jfC« 
[0008] 

siw»«s»<Dtta«*a>c/Nrt««-F-r.&. (Wis<-r*itf^*Bifffl*«^f=x^y7'x*«Jt*-r*» cox 

<*;Kfi+*B£*«ff«ll««*(=FM«H#Jta*&^ 

Jtl^ai^^;u-^^u^iciiLrmE*j^^tiliro^ffisa*!c^$iJ^iiLri^c«tic|&^yi4^LN 0 zotztb. 
*\ *<5Sa©ttaafl;<s/N» c/NtKD»fls)tf±CTL*5o c<7)J;5l=s tttt»b**-&<ci*t», *«Kpp- 

[001 n&its PLua»*a«ii««i=fflL^fc»di=» tM«®»«)i«iw^*iii, PLuga-an? 

m&8L&WLifxs.*i'>vtt<»m$i&ffimz?z>t>\ *siM*«»©PLLBa*ffli**iaB#j*i=*v6ft£L 

[ooi2]*6i=*fc % aaaia&mai&aaaaaaaa-oapLjjBiBs&au sia^tttssa^yT' 

»*»**«»©«s©ttyajtxe-K#aR£ftSj&«, a«/aaat»«sffl*«Haat<Dniu=*iiiiH 

a»»©M*^fcy,pij-@tt<Djaaawyajt(=i»nn^^*i:t^wiiji!i*«*-3fc. 

[ooi 3]*»mj*» n5»^7^wA**ii:»iT*T, M^-^aajctitfiSRrttJcLfcPLLigK^att 

[0014] 

tKH***-r*fc»©M3**w©»*ffli i=*»a*«pllbibh4. pmaaicfcivc 2&issa&£ft(::-r 
*aifej:t;»2a)waatt»a»©*»tt*©-**Ha»s/^K«^/=«-^i^-ca«?Wi=«y»ii.ra6 
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[OOlSl^BJ^lf^Illl^^PLLlnlS&ICJ:^!^ ftasaft&jii::i-&&i *5J:lttlS2©»Wga»5l& 

awBaawaa-stfaafts^Hi^rca^ivcMRWic^ 
^(t£;h/Csmi©a^Jaa§&56afS©£a^ 

<D*Ml=*S*ffi*fl»»a*©*affla»<D*»l*HaRe':7hffl*=*^ 

PLUSES© Py^^S^Atf^lzS^ 

«flE«»*«»o«i8aaji=FMiE8«*^it4c:t*i**tr*. 

[001 7]^:^0^<7)fS^«2(cA^A^^PLL|H]^&(c s t^^.l^ % #H»^tt*&fc*#ffl7 s -*©«»=«'3<ai;&ja 

m*i=*-5t^r«ffi«»ftii»<DS6«tt*r=FMftiiiAt^ct6*ir. *©«y**i=j:*^— ^-f;b 
©tt*«ffi©*Mi=«fc*«E«»»»»fl)*«jaa*«)*fti*x^^««*i=»^<FM*ni=j:orw^ 

ra«fcS«*ffi5i=M-c«y«ji*::tj&«-c*.6. 

[O01 8] 

[001 9]J^I**»M<OSt«l«>-»ll8(=^^*PLJ-Eltt<D*l**«-r3f n^H-tJ**. 

[OO2O]Mll=*Lf=**BJ<O|IMO-^ffi(rA^A^SPLL0K3OICfcL^r.MlllC^t'PLL|H]SStf^-<7)^ 

[0021 ]PLL|sllE&30li s S*J9&ftftS4ti <D*«tb*i»«a»*»»2ta)5B«lB*t*, fl«»*>7h 

«^(Hi^;u/Li^ioic*ywy»;LMf***4W«*Hrc^ 

^^E»3^6tt**ti«**36»ui*©jaatt*»*jBa»»H»4Tf»jau «uaa»#ja»4-c»jB 
&h.fcaa»(D**»aa*^«tt«S6i=tti&LT^^ <a*stb 

*8a)*«aa«[S»ja»5i=«iftu-c»ja-7 f -*i=*-5<»JB*fTt\ #Hffla*ttffitttt»6i=atHi/ci* 

[0°022]cct% S*MXft»flM:T»fl^«A*lSlkMffiOMlllAOflinfl£:U S^PJl 

[oo23]-»,jiift»*>7MB^i*i^<;miM9i=«iftLr, ^-f^@K3i=j:*aMwasft»©wy**(=» 

^Ol/-:*7*;U*7<Dffla*MI=**«tt1W»«a»8fl!>»affi^ 

^u^iotettt&l/cy-rXMtfcSfriv □-/N°x^-f;^ioic«feyy-<Xl^^^f:L/^HSIIIl9(Dili*$lE 
• Hfl»i:LT«ffi*i|»$lsa»8l=ttl&LT» *S«tMM8(Dft«fl&fit«Jaiftttfia2(=«]yttA.«J:9lc 
$ftJ&LTfc£> 0 

[oo24]cct\ #m&5izm*szti*»m s r-*\z&'3<tomitits K*JBatt**»i©»»u*A«a«?* 

lc(i@ffift]«|)^Jgll8li^Saa^f2'r-P^-rs«i:5J- : ?«6iS^^'Ct^o «EMtlftS98a)ftfil» 

ssis 2©»aiaa*fi, f24:a«i*-aLri^^itT?>a:o^fc«>T?**. 

[0025lfcfc s uK;uiss§|9oaj*i^-i'X*<#*ttrc^t^<!:^i=iiP-/^7-f;u^io$^S}&-r^ctA<-e 

[oo26i*i::i^juH»9a>ffia<Dai4{::oi\TM^ 

5 i lsli^S3^^(7)Slpaai»<D^^lCcl:y®J^$^Jfpfgas8o^aaalso^^bAm^sa^A^^t^sa»^= 

8©*a«a»36<Jtar*i»tt) ota. o-/U7-f ;u$n o*iiofcjHa»5'7M*^fl>atti*aEiw»*a 
»8«)«aHa»^i«tor^tticia!je4^(b)aa*i'7h«#i=*y«y«?L6Hfcx^^@»3^&fl!) 
**«a»<DiE<bi=*y«ffi«ifl9«a»8a)5BaHa«<D*ft36«Kt^«a»^6«t^jaa»i=*ftu^o« 

ffi*l»$8a«8<©SEMftte*«jE«te©i*» P-/<X7-f;Wl 0*aofcHaa«>:7hfl»<D«1±l*«fflW»« 

a»8©*affla**«a*-#-*atti=ia!S**«.<s. 

[oo27Kc) jia«i/7Hi*=*y«y*A6ixfcx-r , ^sB3^6a)«*Haftfl)*<bi=*yaE«i»3i6a 
»8<D*aaa*©ftfc^«t^jaa»^6*i^Ha*i=*ftu^o*E«i]»56a»8«)*n»itA«iii#i± 
(*n»i=wto*n*«ffijWitjta©i*«EiBi«i*a»8fl>5eaHa»*<ai>-*-*i*tt)<ot*» n-/^ 
iu5rio*aofcHa»*>7h«#<D«ttf*«EE#j»»a»8©36aHa*A<a*i-*atti=»s*ii, <d>a 
a*5/7h«#ic«ty«yaA&^fcx-f^E»3^6©»Haa©aE<bi=«»:yaflEiM«i»a«8fl)iBaa 
a*©a<b*«*'i.^jga»^6ftL^Ha»i=*<bu^oaBEttfli»a»8fl!>ftwi»tt*<ft»i4©t*. p-/\° 
x^;u5»io*iiofcjaa*^Ht^<Datttt«ffi«»«a»8©*ajaa»^itai-*-*atti=»3e*4i*. 

[0028]&(=« PLL@»20l=*S»£©nv*7v:J**A©fflSIS»f=Ol*TKI|!Tr$. 

[oo29i»ja»5i=tt»$*t*»ja7 s -fi=«-5<»atti*s »*«a»*a»i©*au***a*?**tf=»# 
i=i*affi«iw»a»8tt*a«a»fi'i?pv^u »aa»»a»20*am**<»w**if=«£i=i*«E 
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«J®*»»8l*36aaa»f2"CP^^r*J:ai=T«)»3E**l-Ct^. C<D«®T% *EfMMM8(rFM£ 
i8;b<;b^&&u<fcdlcb*;i4Bgi&9om^^ 

s»9*hsel>t, jaa*s/7Ht*KJ:yx^^iHiK3$«iyiftji.r»*jgift»*«iy*jL«t» «fflw»$iB 
s»8<D*«jBjSttf*jaa(a)»*tfHLm(«)f-s-r*n<fc*ft-r<6. HS(a)f**siM»*iR»80>$&»Ha 

[0030]Cfl)Ji*»H9^6M&l^<tJ:3(=» «E1H»««»8<D««JBa»#£S**3re©ttMI*«l30ms 
[0031 ]#SS5l=tttS*;h5#H-r-^=«-3<#Jaitf*s |llXft«jHl ^awaF^fcw* 

iaa»s^iu-S'3^K^>7t7«fif, *fci4x**h7A7^*if£**AK/*M=LT«3WLoo» 
jga^>7Mi^T*g^a&£«^j§a&#s^ 

^y^x^<fc»Jisa^(»^y^^saf)J^as8(D^aig;^i=sgi!iA<He)^ 0 ^ic, crottitu 

[oo32]-r^*,. »*jaa«(Daj*4«BE«i»*i8»8<z)ii5iia*«)ii*i=*«*^c+, M^©Kfiw*tt*< 
-ommm&mxi&wdiwd^atnci-t 2 ) 0 - 6 }*<*. ^&sb**«jaatta>«*MSM;&<«:<«i:<B. ckdtk-c 

>Hzb^;u|S^||9CDai*U^^@^Ur^aiSS/^hfl^^mi4<tiSmi4<!:l=3SSlc«y^^f=<k#<7) 

«ffi#J»*««8©*»Jiaft<D*»l*J^(b)fcJ:i;jgLlQ(b)(=«-#-Jn<T?**. 

[0033]^(b)(**E«»#|«S8<MMiJHattJ&<ffi^ 

(b)tt*mH»*«»8a»«aa*#*t*Hatt^ 
*sa»«y»*fti=±CTi*fc«ffit!»««S8©««^ 

«»«6«»8<D*«jaa«[l*fil*nil-Ci|!l**1±*Cfc3!l«Rniltft*o C©fc#a>n**7<!tf*-aiHa»300 /u s 

[oo34]jsi±Oefc5f=. PLL@tti=<Mitf. »*«a»fl>**«yiMxfcPu-iatt#av$'r**'w=j*«E 
«i»»a»8<D»«jga*[ci*«i«Ha»«»*<^i:» lap^t^tttwn^. pu_iaB3o©,fc3i::« 
£EW»*»»8[cjBa*^7K«#<Du^u*«SLfc«#i=«fcorFM*H*^it*cti=*or» swaack 

[OO35]*l=*»iB0)*16©— »«H=^*PLLBl'Ba)J((i *»«lcot\TKW*-*. 

[oo36]^(4Mwa>ssife<o— »ni=^«PLLiBi»a}SBix»9ia>^D9^BT?%«. 

[00371^1 *»«a(DPLLEI»31 14. PU-S»30l=fcl+«aSi|ljaatt*«»2l=«*>o-C-y-^PLLIgllSl 1 * 

»itr, -tWLLisjs&i i©mA*pu^»3oi=feit***jaa*«M2a)*ji»i|ijaa»i=ft*>-3rx-r 

•y^E]SS3lctt$&-r-5J:5l=Lfco *©ll!l©*/*(4PIXIi]B30a>»dfcni*rc**. Lf=;b<oT. PLLEB31I= 
**»^*PLLIalB30A:n#fl)ftffl*ff5. 

[0038]*l=**M©*iSW-»»K^3^«PU-IS|tta)||52S»«l=Ot^-CKWr*o 
[OO39]a3l4a^ftffia>M0>— »aBl=^^-SPLLIglK<DSg2S«fl0!>^av^B|-T*A-&. 
[0040]»2*»«<OPLLEI»32I*. £*J9£St#lgS3&i 2£, £*J9aft«Mi2G>a8tb;b£A4iU 2 

oa>jga&uvx$£*ri/c, jaa»^7Hi*i=*^t*r-*<DJBift»u2?^saiRLr*ft*2-3(D»i(fcja 

aiS^ttASatt^fctoiO^U^h^^HaK^^-flflSt^ PLUaB30(=ft(t«£«jaaSt 

*$j:tf2i;wv*EiB3i:i::ft:boTKM\ jaa**>7hfi#j=»^t»r-*<Djga»b??x*$a«L 
fci#(=*fis**t«y-r u^hTS?*;i/jBa»-»-tr-tn'-»f 1 3^6©a*aa»«»**«® a»tt-c, pll 
ia83oi=fcMt*^vy@iK3i=*oTa«**i/i:*i»jaa»*«*ite«k^2(=*^<**Hatti=ft*3"3r 

ffll**J:5(cLfc. -t©fl&0*J*l*PLL@»3O&H*T?*4&. 
[0041]Ufc*<oT, PLLH(S32<D»^4,PLLiaK304:W»f 0)»f^*fT3o 
[0042]*f=*3BMO*llSfl)-»ttJ=3^36v*PLLiaBa>|S3lE»«l=OtxrKW* - S. 
[0043]Jgl4l4*56Wa>Sllt©-»ttl=^^*PLL|llB©K3*»fl«)3fPv^ia"C**. 
[0044]»3fc»«<DPLL|ilB33tt* PLLIg]&30(=ftlt«S*jaaft&Ml fc«fctf2|::tt;boT. &Mia 

tt*»»l2i» £*Jiaft&S»l20>ft&ibA£A2)LT. Rft**JM6*jaa»a>iiia*£riw-**-ru* 

F"7 s i?4yHBa»-»-lr*«<-y , 14fc«fetf154:*K{+. PLLBB3Of=fctt5»JBa«*Jfi»1*SJ:tf20ttia 

tft *?or y-f ^h j ri?^;i/jia«*»-ir-y--<-y s 1 4fc 1 sic *-3t4***ifc*i*ia asw) * *j 

[0045]PLL[=lS&33|rfcLx-C. *<Dte©1£j&l4PLL0B3O<>:|I]f$-C-fe&o LfctfoT* PLLIE]B330ii£tP 

[00463*l=*»BS03e»a)-»IH=A*^«PLLSHfl)»4*»«lcot^rKWr-S. 
[0047]HSI**5i5l|<DSI«©— »ttl=36*^*PLLiaB©*4*»«fl!)^P'5/^Bn?**. 
[0048]«4«»«J©PLL|§IB34(*. PLL@B30(Ctelt'S*iiJaa»*18»2IC«*?oTs PLL[5]B30(CtJ 

it*»*aa»5B*»i o38*iaa**#H-*-*»jg»i e*«ji. PLL@B30(=feft«*i»jaa»«aiii2 
©*«ffl»(=ft*>or»«*i6i=r»a**ifcjaa»©iii»*x-f^0K3«»r«6 

[00493PLLiatt34l=fclvC\ *0>ifea>lKjSEf±PLL!gB3Oi:ra«"C*S. LfctfoT* PLL[ElB34<Di§-£=fc,P 
LL|II»30£RH§a>|&ffc*fT3. 

[00503*f=**M(OSIlt©-»ttf=^3^4&PLL|aiB<0»5JE»«(c-ot*r«Mr-6. 
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ioo52m5mmm<7>PLL®msit. PLLmmoiz&i+zmmmfc&ftm^ts&Mzttib^x. &mm$i 
J»»»i2i. «*Ha«*«»i2<o»*ft«Ha»sji«E«»ST--*(=«^t^r»H-r*»ia»i7fcj: 

[0053]PLL[eIS&35(c;fcl,\T\ *0te©*jSl*PUjgB3Oi:mi«T?fcS. LfctfoT, PLLI5]S&35£>iI£t,P 
LL|g»30£H«a>Mtt£ff3. 

[0054]JJU(Z*«BJfl5HJfiO-^fi|l=^^SPLL[5|K©B6^^«IJf=-3Lx-CgttWr-5. 
[0055]H2l***M©*lfi«)-»ttlC^*PLL|gK©«6*»«<D^P^H'C*6. 
[0056]^6^^fiW<7)PLLlHlK36l±» PLLEI»30IZfclt<5«*JBjR»«lI»2l=ft*>or, PLL@»30I=*J 

©*affi*i=«*»ora«»i9i=ra«**ifcjBa»©ia**x-f?»5 i ig»3«ift'r*. 

[0057]PLL[Hl8&36ICfctxr, *©«0«/iSI*PLL|gtt3Oi:mi*rc*<&. Ltztf-oX* PLL|s]S&360>i#£t,P 
LL@»30tRHf<D»ftSff5. 

[0058]J^(***M<J5*«fl!)-»«|C^*PLLEI»a>»7|E»«G)^P^H"e*'&. 
[0059]*7SE»fi!fl>PLL|g»40l*, jaill=wLf=tt*fl>PLL|glKSfflt^fc«-C*y, «3|Ea)PLLEI»l=fet* 
■C. #JS»5'vCPU20*&»5j:S#jg7 I -i >*aRWlcttlftU #B»5^tta*5#JB7 : --$'fl!>fHEfcHJHL 
■Clt*±*«*XT-^««^(JW=» X^^ttfi#ilB-r)*<CPU20^&jSm**L-5o ZOXxy^ttflWSA 

0©tt»l=J:or«E«(»*«»8©««JBa*lCFM*H$^lt*«fc5l=1ll«U-Cft*. PLL15JSS40^^(Dfife 
(Daj*l*tt*©PLL|§IK©«jS£H«T?fcS 0 

[0060]PLL[sl8&40(=fclvC ^-r^««^l*PLL|gB30J=*i(t*Ha»*>7h«W»J6U PLL0S&4O 
LTXx^3ftR«#*<a6ttaF^ Xft»^«flltfl)U^H:l/^HS*9WotiI4*i, P-z^-f^SM 

[oo6i ]Ly=A<oT, PLLEis&40[cj:^[i, u^^sSSffgirru^nas^fex^^^ics-^LNr^ 

miz^mKp\mnm^8<D^mm^(Dm.mit^v^m^zm^<FM^miz^xn^m^x. pll 
ia»3oa)»^tra*i=PLLB»4o©p^7 , v^-rA3&«*«i=fi«**L*o 

[oo62]*i=*7*»«<DPixisgMoi=fcit*i^;uiW»^ 

*©w*r=<t*#fflffl*©**bf::j:y*ffiti»*«»8<D«sffl^ 
[oo63](c)#HT^<Dw»i=«fc*#jgffl»©*fl;iz*y«mM»^ 

^^««#©ai±i*«a«»*«*8<D5B«jga»*<aii>-*-*atti=ia!3e$*i,, (eoa/aT-srowaicj:* 
**jsu:&cDKfcf=£y*£iHttM»80Mjs&ft©Kfc^ 

1W»*»»8© jE«M*tt*<fmtt©£*» d-/^^ji,*i o*aofc^T-^tt«#<oai4l**EW»»«* 
[0064] 

«Ha»2/7h«^fcj:i;A^^««#i=«^t^r«ffi*j«i«a»©»«aa»(=FM*is3i<^(t6*i-c» p 
[oo65]^t = , p^^7v^^A*<*«i=fiat-*fcft©*»wi=^^*pu-iaKo>aj«i*ffi*-Trt-t:ii^ 
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